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ABSTRACT: 

PURPOSE: To joint a solder bump and an 
electrode pad easily and besides 
securely. 

CONSTITUTION: At least two pieces among 
at least three pieces of pins 14 
attached to the base 1 1 of a semiconductor 
package 1 are provided with position 
regulators for aligning electrode pads 21 and 
solder bumps 13, and at least 
three pieces are provided with height regulators 
for regulating the interval 
between the semiconductor package 1 and a 
board 2, and the board 2 is provided 
with a hole for inserting the position regulator. 
To perform mounting, the 
interval between the semiconductor packaged 
and the board 2 is kept at a 
specified quantity with the regulator by fusing the 
solder bump 13 after 
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inserting the position regulator into the hole 22, 
and aligning the solder bump 
1 3 and the electrode pad 21 . 
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(54) MOUNTING STRUCTURE AND MOUNTING METHOD FOR SEMICONDUCTOR PACKAGE 
(57)Abstract: 

PURPOSE: To joint a solder bump and an electrode pad easily and 
besides securely. 

CONSTITUTION: At least two pieces among at least three pieces of 
pins 14 attached to the base 1 1 of a semiconductor package 1 are 
provided with position regulators for aligning electrode pads 21 and 
solder bumps 13, and at least three pieces are provided with height 
regulators for regulating the interval between the semiconductor 
package 1 and a board 2, and the board 2 is provided with a hole for 
inserting the position regulator. To perform mounting, the interval 
between the semiconductor package 1 and the board 2 is kept at a 
specified quantity with the regulator by fusing the solder bump 13 after 
inserting the position regulator into the hole 22, and aligning the solder 
bump 13 and the electrode pad 21. 
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"♦NOTICES* 

'Japan Patent Office is not responsible for any 
.damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] In the semiconductor package in which the solder bump who the semiconductor device was carried in the on- 
side of a pedestal, and got the electric flow with this semiconductor device to the other side was prepared It is the 
mounting structure of the semiconductor package which carries out alignment of the electrode pad and this solder bum: 
on a predetermined substrate, and is connected using at least three pins attached in the other side of this pedestal. The 
position specification part for performing alignment of the aforementioned electrode pad and the aforementioned solde 
bump in the state where the aforementioned semiconductor package has been arranged on the aforementioned substrati 
to at least two of the aforementioned pins is prepared. The height specification part for regulating the interval of the 
aforementioned semiconductor package and the aforementioned substrate, in case the aforementioned solder bump 
whom the alignment with the aforementioned electrode pad accomplished is fused is prepared in at least three of the 
aforementioned pins. Mounting structure of the semiconductor package characterized by preparing the hole for 
alignment for inserting the aforementioned position specification part in the aforementioned substrate. 
[Claim 2] Mounting structure of the semiconductor package according to claim 1 characterized by being equal to the 
path in a position as the path of the aforementioned hole for alignment is the pin of the shape of this taper, while being 
formed in the shape of [ to which the aforementioned pin becomes thin towards the protrusion direction ] a taper. 
[Claim 3] The aforementioned pin is the mounting structure of the semiconductor package according to claim 1 or 2 
characterized by being used in order to consist of an electrical conducting material and to obtain the electric flow 
between the aforementioned semiconductor device and the aforementioned substrate. 

[Claim 4] It is the mounting method in the mounting structure of the semiconductor package of any one publication 
among a claim 1 to the claims 3 . First, insert in the hole for alignment of the aforementioned substrate the 
aforementioned position specification part prepared in at least two of the aforementioned pins in the state where the 
aforementioned semiconductor package has been arranged on the aforementioned substrate, and alignment of the 
aforementioned electrode pad and the aforementioned solder bump is performed. Subsequently, while joining the 
aforementioned electrode pad and this solder bump by fusing the aforementioned solder bump The mounting method s 
the semiconductor package characterized by carrying out for supporting the aforementioned height specification part 
prepared in at least three of the aforementioned pins when the interval of the aforementioned semiconductor package 
and the aforementioned substrate was shortened by this solder bump's melting, and maintaining this interval at the 
specified quantity. 


[Translation done ] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the mounting structure and the mounting method of mounting the 
semiconductor package equipped with the solder bump on the substrate in which the electrode pad was prepared. 
[0002] 

[Description of the Prior Art] In recent years, in the surface mounting of a semiconductor device, the semiconductor 
package which consists of the so-called ball grid array which performs electric and mechanical junction to substrates, 
such as a printed wired board, is briskly used by the solder bump of the shape of a ball arranged at the one side side of; 
pedestal. . 

[0003] It is joining, after observing simultaneously the mutual physical relationship of a semiconductor package 1 and 
a substrate 2 using the scope 4 for position observation and performing position amendment, as shown in the outline 
perspective diagram of drawing 8 , in order to mount such a semiconductor package on a substrate. That is, alignment 
of a semiconductor package 1 and a substrate 2 is performed so that it may incorporate by the CCD camera which does 
not illustrate the image by the side of the solder bump 13 of a semiconductor package 1, and the image by the side of 
the electrode pad 21 of a substrate 2 using the scope 4 for position observation and the relative position of the solder 
bump 13 and the electrode pad 21 which carry out phase correspondence may suit. And as a semiconductor package 1 
and a substrate 2 are doubled in this state, the solder bump 13 and the electrode pad 21 are contacted, and junction to 
the electrode pad 21 is performed by fusing the solder bump 13. 

[0004] ... 
[Problem(s) to be Solved by the Invention] In mounting of such a semiconductor package, when realizing alignment 
precision with high the optical system for carrying out simultaneous observation of the image by the side of the 
electrode pad of a substrate the solder bump side of a semiconductor package fully being adjusted, and moreover each 
optical axis being on the same axle, it becomes an important element. And it is required that the semiconductor packag 
and the substrate should be arranged in parallel so that an incorporation image may not fade. In order to fulfill these 
conditions, it is necessary to prepare the mechanism in which the highly precise alignment of X, Y, and the direction o; 
theta is possible, and has become the cause which causes the complication and cost quantity of a mechanism which are 
used for mounting of a semiconductor package. 

[0005] Moreover, when conveying the semiconductor package to a reflow furnace etc. or transporting on the band 
conveyor in a reflow furnace etc. after performing alignment of a solder bump and an electrode pad, un-arranging [ tha 
a semiconductor package and a substrate will cause a position gap by the vibration from a band conveyor etc. ] arises. 
Furthermore, when fusing a solder bump and joining to an electrode pad, the solder bump who fused with the self- 
weight of a semiconductor package is crushed, the so-called bridge phenomenon in which ****** solder bumps contac 
is caused, and an electric faulty connection is caused. When the thermolysis mechanism is especially attached in the 
semiconductor package, a self-weight becomes remarkable [ crushing of increase and a solder bump ]. Such so-called 
bridge phenomenon poses a big problem, when attaining a solder bump's pitch reduction-ization. 
[0006] 

[Means for Solving the Problem] this invention is the mounting structure and the mounting method of a semiconductor 
package which were accomplished in order to solve such a technical problem. Namely, the mounting structure of the 
semiconductor package of this invention In the semiconductor package in which the solder bump who the 
semiconductor device was carried in the one side of a pedestal, and got the electric flow with a semiconductor device t 
the other side was prepared It is what carries out alignment of the electrode pad and solder bump on a predetermined 
substrate, and is connected using at least three pins attached in the other side of a pedestal. The position specification 
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part for performing alignment of an electrode pad and a solder bump in the state where the semiconductor package has 
been arranged on a substrate, to at least two of pins is prepared. When fusing the solder bump whom the alignment wit! 
an electrode pad accomplished to at least three of pins, the height specification part for regulating the interval of a 
" semiconductor package and a substrate was prepared in them, and the hole for alignment for inserting a position 
specification part in a substrate is prepared further. 

[0007] Moreover, while forming in the shape of [ which turns a pin in the protrusion direction and becomes thin J a 
taper it is also the mounting structure of the semiconductor package which made the path of the hole for alignment of < 
substrate equal to the path in a position in the middle of the taper-like pin. Furthermore, it is also the mounting structun 
of the semiconductor package used in order to constitute a pin from an electrical conducting material and to obtain the 
electric flow between a semiconductor device and a substrate. 

[0008] Moreover, the mounting method of the semiconductor package of this invention It is the mounting method in 
the mounting structure of the above-mentioned semiconductor package, first The position specification part prepared in 
at least two of pins in the state where the semiconductor package has been arranged on a substrate is inserted in the hol< 
for alignment of a substrate, and alignment of an electrode pad and a solder bump is performed, subsequently While 
joining the electrode pad and the solder bump by fusing a solder bump, when the interval of a semiconductor package 
and a substrate is shortened by the solder bump's melting, it is the method of carrying out for supporting the height 
specification part prepared in at least three of pins, and maintaining an interval at the specified quantity. 

[Function] Using that by which at least three pins were attached in the side in which the solder bump of the pedestal of 
a semiconductor package was prepared, by this pin, this invention carries out alignment of the electrode pad and solder 
bump on a substrate, and connects. That is, by inserting in the hole for alignment in which the position specification 
part was prepared in at least two of pins, and this position specification part was prepared by the substrate, positioning 
of the direction of a field of a semiconductor package and a substrate accomplishes, and alignment of an electrode pad 
and a solder bump comes be made. . 
[0010] Furthermore, in case a height specification part is prepared in at least three of pins and the interval ot a 
semiconductor package and a substrate becomes narrow by a solder bump's melting, ******************** will be 
maintained at the specified quantity for this height specification part. Moreover, it forms in the shape of [ which turns 
pin in the protrusion direction and becomes thin ] a taper, and the path of a position and the path of the hole for 
alignment are made equal in the middle of the pin of the shape of the taper. 

[001 1] That is, positioning accomplishes in the direction of a field of a semiconductor package and a substrate because 
a nose-of-cam'side serves as a position specification part inserted in the hole for alignment and inserts this in the hole 
for alignment from a position in the middle of a pin. Furthermore, the interval of a semiconductor package and a 
substrate will be shortened by a solder bump fusing, and a pin will enter the hole for alignment to a position the middle 
For this reason, a position serves as a height specification part in the middle of a pin, and the interval of a 
semiconductor package and a substrate comes to be maintained in this position. Moreover, an electric flow with a 
semiconductor device and a substrate can be obtained now through a pin with a pin consisting of electrical conducting 

materials. „ , , ^ ^ . 

[0012] By the mounting method of the semiconductor package of this invention, in the above mounting structures, the 
position specification part prepared in at least two of pins is first inserted in the hole for alignment of a substrate, and 
alignment of an electrode pad and a solder bump is performed. Position regulation of the semiconductor package is 
carried out to the direction of a field of a substrate by inserting a position specification part in the hole for alignment. 
Next, while fusing a solder bump and joining an electrode pad and a solder bump, it supports by the height 
specification part in which the crevice between the semiconductor packages and substrates by which it was shortened 
by this melting was established by at least three of pins. Thereby, the crevice between a semiconductor package and a 
substrate is maintained at a throughput, and a solder bump ceases to be crushed more than required. 
[0013] 

[Example] Below, the mounting structure of the semiconductor package of this invention and the example of the 
mounting method'are explained based on drawing. Drawing 1 is an outline perspective diagram explaining the 
mounting structure of the semiconductor package of this invention. A semiconductor device 12 is carried in the one 
side of a pedestal 1 1, and the semiconductor package 1 used by this invention consists of the so-called ball grid array i 
which the solder bump 13 who got the electric flow with a semiconductor device 12 to the other side was formed. 
[0014] The electrode pad 21 which corresponded with the solder bump 13 is formed in the substrate 2 in which this 
semiconductor package 1 is mounted, and where a semiconductor package 1 is mounted in an exact position, electric 
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and mechanical junction with the electrode pad 21 and the solder bump 13 is obtained. In mounting this semiconductor 
•package 1, at least three pins 14 are attached in the solder bump 13 side of a pedestal 1 1, and alignment of the solder 
, bump 13 and the electrode pad 21 has come be made by inserting in the hole 22 in which this pin 14 was formed by the 

substrate 2. . . 

[0015] Drawing 2 is a rear-face perspective diagram explaining the pin 14 prepared in the semiconductor package 1. 
That is, the pin 14 is installed in the four corners of a pedestal 1 1, and serves as a configuration from which a size 
differs by the nose-of-cam and root side. The nose-of-cam side of a pin 14 is position specification-part 14a, and 
position regulation of the direction of a field of a semiconductor package 1 and a substrate 2 (X, Y, the direction of 
theta) accomplishes by inserting this in the hole 22 of the substrate 2 shown in drawing 1 For this reason, the path of 
position specification-part 14a is more slightly [ than the path of a hole 22 ] small, for example, when the path of a hole 
22 is 0.6mm, the path of position specification-part 14a is formed in about 0.5mm. 

[0016] Moreover, the root side of a pin 14 is height specification-part 14b, and it comes to maintain the crevice 
between a semiconductor package 1 and a substrate 2 at a constant rate because an end-face portion (portion which is 
even) contacts a substrate 2. c : } 

[0017] Drawing 3 is a cross section explaining the mounting arrangement of t his pin If . In order to attach a pin 14, as 
first shown in drawing 3 (a ), suction m aintenance of the pin 14 is carried out using a fixture 3, and it arranges on 
rtnstaTlation hole 1 l a bi a pedestal 1 1) And a fixture 3 is descended, insertion edge 14c of a pin 14 is attached, and it 
presses! fit in hole 1 la] and as shown in drawing 3 (b) after that, suction of a fixture 3 is canceled and a fixture 3 is 
removedfrbm a pin 14. Installation whose pin 14 does not escape from a pedestal 1 1 easily by such work is performed 

[0018] It comes to be able to perform mounting which maintains at a constant rate the interval of the semiconductor 
package 1 and substrate 2 by which it is shortened when the solder bump 13 fuses by height specification-part 14b, 
while position regulation of the direction of a field of a semiconductor package 1 and a substrate 2 accomplished by 
position specification-part 14a prepared in this pin 14. 

[0019] Next, based on the cross section of drawing 4 , the mounting method of the semiconductor package 1 of this 
invention is explained in order. First, as shown in drawing 4 (a), a semiconductor package 1 is arranged on a substrate 
2 and it is made for the position of a pin 14 and the position of a hole 22 to suit. Under the present circumstances, the 
doubling pattern 23 as shown in drawing 1 is formed in the substrate 2, for example, if they are arranged as the 
appearance and this doubling pattern 23 of a semiconductor package 1 are set, alignment of a pin 14 and a hole 22 can 

be performed easily. . . 

[0020] Next, as shown in drawing 4 (b), position specification-part 14a of the pin 14 of a semiconductor package 1 is 
inserted into the hole 22 of a substrate 2, and position regulation of a semiconductor package 1 is performed. For 
example, when the path of a hole 22 is [ the path of position specification-part 14a of a pin 14 ] 0.5mm in 0.6mm, path 
clearance is set to 0. 1mm, and position specification -part 14a can be easily inserted in a hole 22. Moreover, in this 
state, the position of the solder bump 13 of a semiconductor package 1 and the electrode pad 21 of a substrate 2 suits, 
and it is in the state where the semiconductor package 1 moreover supported by each solder bump 13. 
[0021] It is positioned correctly, without the solder bump 13 contacting the next electrode pad 21, even if the amount < 
position gaps of one side of the direction of a field of a semiconductor package 1 becomes half [ half / of path 
clearance ] i.e., 0.05mm, in the example of the path of the hole 22 shown previously, and the path of position 
specification-part 14a, for example, the solder bump's 13 path has 0.15mm and the maximum position gap of a 
semiconductor package 1 has a pitch by 0.3mm. Moreover, since position specification-part 14a of a pin 14 is inserted 
into the hole 22 even if the semiconductor package 1 supports by the solder bump 13, even if it conveys in this state, 
the relative position of a semiconductor package 1 and a substrate 2 does not shift by the vibration. 
[0022] Next, as shown in drawing 4 (c), the solder bump 13 is fused by heating at a reflow furnace etc. While junction 
to the solder bump 13 and the electrode pad 21 accomplishes by this melting, the interval of a semiconductor package 
and a substrate 2 will be shortened by the solder bump's 13 crushing. However, height specification-part 14b of a pin 
14 contacts a substrate 2 by specified quantity **********, and this interval will be in the state of supporting a 
semiconductor package 1 to a substrate 2 and abbreviation parallel. 

[0023] For example, when the path of a hole 22 is set to 0.6mm, the path of height specification-part 14b is set to aboi 
1.0 largermm than 0.6mm. By this, even if it cannot enter in a hole 22 but the solder bump 13 is crushed by melting, 
height specification-part 14b can stop **** by the side of the substrate 2 of a semiconductor package 1 in the position 
where height specification-part 14b contacts a substrate 2, and can keep constant the interval of a semiconductor 
package 1 and a substrate 2. Moreover, it is lost that the solder bump 13 is crushed by this interval being kept constant 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 11/13A 


Page 5 of 5 

While performing the position regulation and height regulation which were previously explained by constituting a pin 
r 14 from an electrical conducting material, it can be used in order to obtain an electric flow with a semiconductor device 
», 1 2 (refer to drawing 1 ) and a substrate 2. 
[0034] In this case, the electric flow with a semiconductor device 12 (refer to drawing 1 ) and a pin 14 is obtained, and 
electric conduction films (gold etc.) are put on the inside of the hole 22 of a substrate 2 (plating processing etc.). By 
this, when a semiconductor package 1 is mounted in a substrate 2, an electric flow with a semiconductor device 12 
(refer to drawing 1 ) and a substrate 22 can be obtained through a pin 14 and the electric conduction film of hole 22 
inside by a pin 14 being inserted in a hole 22. With constituting a pin 14 from an electrical conducting material in this 
* * 7 a j)in 14 can be used as a signal terminal besides solder bump 1 3, and when the degree of integration of a 
semiconductor device 12 (refer to drawing 1 ) needs many numbers of a signal terminal highly especially, it becomes 
effective. 

[0035] In addition, the path of position specification-part 14a of the pin 14 shown in this example^ejiaii-Qf_height 
specification-part 14b, and the path of the hole 22 of a substrate 2 are examples, and this inventio rTis not limitedp this. 

[0036] 

[Effect of the Invention] As explained above, according to the mounting structure and the mounting method of a 
semiconductor package of this invention, there are the following effects. That is, in this invention, in order to perform 
position regulation on the direction of a field of the substrate of a semiconductor package by inserting in the hole of a 
substrate the position specification part of the pin attached in the pedestal of a semiconductor package, a complicated 
alignment mechanism is not needed in mounting of a semiconductor package, but it becomes possible to perform exact 
alignment easily moreover. 

[0037] Moreover, even if there is vibration in case it conveys since the position specification part of a pin is positioned 
in the state where it was inserted in the hole of a substrate, there is no position gap with a semiconductor package and a 
substrate, and it becomes possible to join a solder bump and an electrode pad certainly also in a subsequent reflow 
process etc. 

[0038] Furthermore, when a solder bump fuses, in order that the height specification part of a pin may maintain the 
interval of a semiconductor package and a substrate at the specified quantity in contact with a substrate, the so-called 
bridge phenomenon in which a solder bump is not crushed more than required and ****** solder bumps are connected 
is lost, and it becomes possible to obtain reliable junction. Since it is such, even if it is the case that a solder bump's 
pitch is small, it becomes possible to perform positive junction to a semiconductor package and a substrate. 


[Translation done.] 
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